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ftffl¥9- 2 9 3 7 9 0 



[#lfg»#©«B] 

1 1 > y ^ y as«c Nfa^ie«a;»w 
w©«®fte>t/cfriE#*§iffr> y ^yy- h ificsi 

^©-h®±£S£-r SEJHI©TISI8I t ts. ot^5i t4 

ii$feteffc]f kWfEitit6-y y -y-f FJK £©*©&»&¥«. 

[S*13] frfE#®K:|3tt5l3iSiSlil Onm&T 20 

<& r t: &4#at t r a ft** 2 ib«©¥##«b<> 

[9f**4] frSEftH^JR -> u -9- -Y KK», f 1 * y 

'J -y- <f FBI, n AW h > U 1M KKt»L< tt- v 
->'J -9" -f It'fe S:t i: 1" S» #* 1 12«©¥# 
fr^Bo 

[1***5] striB— *fo*Mft->'; n yy- hiffio 

Ab*ttPi{^>fi«s:**-r4Pai*isai5/ 
y n yy- v mffix-aba r t *&mt-f aft** 1 ie« 

cd^»#SBo 30 
h lltfeSI i: Sit ** 1 15«©###:S 

j:tPii^F»eti*-t-*-rs#tefi-> y n yy- hm®*5 
^ufNaJ^FM^^-t-^-ra^fB^u n yy- ust 
^nfnffiitts-acigk, ijieps^j^tesds 
fc.£u t PiJ^ji$fe£^*t-s^£ i rB>'y nyy- ng 40 

A -> y 3 y y— k m@©*® (- aii^m -> y -y -r f 



k, fif5MP^)itK(rfrie^t;SKfc)i^ffi©ffifEffi 

■A* * 5"; * KJB©«®«:B#-rsxei:, £®K 



SK-rsie*:, friseK^jt^fcii/ifrie^y^:? h 

*-/w±»rmMMfc*-* ylKfe-g-tfEillfe^-rsxe 
[ff**8] frfE^k^^y^Srft^ttxAy^fe*, 

«©##^^B©©J&^fe. 
t»**9 3 'J 3y*«rtEPM^iW4&i£lfc 

±cy- ni^-etifnwtii- jg©xei:, file 

PM^W»*K*«*3J:rf«ri5Nai5FII>fi1»tS*W©*®K: 
!*Hjft*JB S"J * -f KRSrJgrttilli:, *©±CJi 

4&&i3fc/is®©roiBi«»/£&i5-> y-y-'f KKca-rsa 

y^^ h*-;>%j^j5S-r-5XSt, giife 3 y ? h*- 

;n*i^K(±i-r5fifBi§ia^jg->y ■y-'f Kig©s®&i» 

iicttftf*' y«*»IEt 418k, 

fjie^k^ ? yfcjbc ? y y x r- y R*»j*-r axe 
t, iiie^yyx^yK^xy^A-y^tZcto^L., 

ffil* «fc t/frfS 3 y ? ^ h*-;u±trfiiEg'fb5 L ^yK : Sr 

t L< liCVDftt«t5ri:^«FS;i:tStta9 
IS«©^#fr^B©®it^feo 

[00 0 1 ] 

[^H^cDM-rasw^sp] ^awfi^aitfrsiB**^ 
©Sifi^fec^fco, l^tCMOSSijg&^L.fc^y-y- 

-f F±^©ffir^^^ M±n y ^ ^ h *-;ui3j;t/^S 
[0 0 0 2] 

[«£*©&«] H5tt«e*ft«©^#*«fi«:8l*«J»r 
^i-»f®0-c-ab-5o PM*f£ft-> y ny3£«3 0 1 C7 

-f-^K»<t:Bl3 0 3ft»jSt, NS->x;H*S3 0 2 
*ML, Pl!5F|i6*»;«cJi3 1 1 b*5j:tf P3!#«e* 
yj3yy-HI3 1 2b?rt9:tt, NM'FMfefeSfeJl 
3 1 1 afcJ:t;NS#^Si' 'J = >y- K1ffi3 1 2 a 

[0 0 0 3] Pi^«»ttftI3 1 1 bfccfct/Pffl^ 
ftS/U nyy- hlg3 12 b h NSiTffifefSSife® 3 1 
1 afccfctf Nffl**gi&>' y n yt- hl§3 1 2 a (D± 

±c«miKisgi3 i 7*«*fsn, :cDiw««i3i 

7fcW»j£A*$' , J1M KIR 3 1 4tr^-r^>=i>^^ h 
[0 0 04] h * — ^U^TIS©^-^ VK^: 



50 




(3) 

3 

f^>i3i8, ±\zRmffi±mtLT<D^t*?ym: • 

[0 0 0 5] ZCDm5 \Zm? S^Tte, CMOS«i££ 
CSt^^y^^ h *-;Wr^T&if &3 y?^ b£ 

[0 0 0 6] EI6«, 5-3 2 644 1 ^temz 

ttC3R"TIWiBH'?*<6o NI«««4 1 1 a*^JGS 

zntzpm^fc&ffiA o i ©*si: s i o 2 efco&s 
nn<6iKR4 i 7*«»j5SsnT^* 0 ;z0jvMfeftR4 

1 7 CNffl5FWfc»*4 1 1 a traCS n y * 9 h * — 

-rf^/B*: ITgftf ^>K4 1 8 a^Msnx^ 
M»]ft£*#»-C*** y^^.f vR4 l 9^jScS*x 

[0 0 0 7] :^|6[:StSSTO, 7*^* Mi© 
fiv^ y?^ h fr—jwzis^x tfll^tr*3|:^a£tg^h 

[0 0 0 8] 

CDfcto, 0. 3 5 umfr— )V\2M<Dt^4 *tr*5l^T 

BS^&JSS/yiM Kft/HV^fciJ-yiM K^tHrxcDjfc/B 
^E««*ft«-r**»4: LfcJ»IWIftlM!<Z)JMMbS ■ 

tn^n^jBH Lfcifty*^ h\£o)^y?? hmi&& 
[0009] roi^ifff^e), o. 3 5//m;^ 

*>l>Tte, ?y9? b<D#b ^ftltJPS** 

fc«>K*6Brr*Ay 7^ ^/i/OffRfbtfifcSfcfcO, r 

/^$E»^ifi»*^y t-^ ^;v®to^^JiSP"r2)o -<z> 

JjpT 2> - 0 . BShlt, »IBTJi^7/i/$Ett 
[0 0 10] :©J:^&ir*^5,, fE*#JS:^"rEI5<Z> 50 




#W¥9- 2 9 3 7 9 0 

-4 

z. £ XX h a ^7 a u y d<M '>T £ fc «> c ? y , ^fb 

©**TBft*LT3^&r^$El» (7;^+IlC!)Ti 

N) fc, WMI6ftRa)^y3>MfbKK:iEtt 

Soffit*, ^y^xfyx^f A>^^i:^ y?^ h* 
-;i/WgSC#CD** >/^b^^ >^3 1 8^i*sn 
*::K:ffliH36«»jfllsn3 y** h©fi«tt^MLTL 

[ooii] sfe, — 2re«u se*^^ y im K.^n-t 

y^y * Snfc*** V h u ^ h/gSP^StSS i fcCDv' 
y*-f K<bKJCK:J:9««fSn*S i *©l»*^t£«[IB 

U *IBfl:36«a**K«[JfC!>»*©fl!S3&« 1 0 0 nmUT 
tz*? y£&ffiS i i:cr)'>y-9->f K{bRJ£K:<t0«»a 

n^>s i M«tt^< «ffry-^*aE©itJp 

ott n y9 9 bmu'&izxsiy 9 £titz3-?yt:is } ) 
KftifrbfcaSIRS i fc©S/y*-f KfbRJS*r*9jB 

[0012] &tz* ffecD«e*«*3S-r , H6©**'ett, 

$)ofc 0 feJL±CD-t^0, «*fi#fCii, »fflEilS^^ 
[0 0 13] 

w& 6 uiz —ttw&mih > y , 3 y y- h itc 



(4) 



KRft*u *©±ciiw««R**tsn, ktsbjihi 

SB PS!^F»E4&JE*J»*5 J: I/WKNffl^ie*ttftJi £ file 
U*-f KRfcoffffittl&TfiT**:: fc, 

y->n^f K (T i S i 2 ) R, 3/N>hi/'J^-f K 
(CoS i 2 ) Stl<li-^m>( (N i S 

rtt3PS!^tfi!K»M^<fc^NM^MfeJfi«ii^, we 
y 3 yy- hlgj3j;t;Ni?^%t*t§MI'> 

y ayy- hms**n^n»jSM-6— itoxei:, fx 

15 P il^ttftiE* JI *5 i P H^ftt* ft Z>&t£gk 30 

•>y 3 yy- bmmtmmNm^mm&ms^^uNm 

KRft»jSrrsx«fc, -toiciilH! 

fife n y^^ h^->u 

3y^^h*-^*S!tSIi2:, fjsEJIft1J&jiiR*5 
«fct/«rSB=i h * — ;i/±trfiiES{bf-^ v-RSr^tr 
Eit»*tSIfi:t*L«:*»#8I©l!ajiSSi: 

ib p m^MVomtikm & ct t/ sfrsE NM^rnvtomwcm wm'm 
»M**R*»drrsxsi:, frffi»H»*R£fi£^ 



ftlflf 9- 2 9 3 7 9 0 

6 

4:, tlfB^fb** :/R±ir* y^^fyR*»«t 6X 

HfeJRKis^tJffrSBn v * * h sfc-^iKfreSfb*-* > 
R**tril«*»ar *Xfifc ft* bfc**#««®» 

5ft*ft(3£>* 0 rc:T% ire^fb^vRftSStt*^ 
y ?stL<ttcvDjSt»flfts:tm*c 
[ooi5] z.<D^ot^^m\z &n\t, *i&flr> y a 

W<B*ffi£*Bw&£Rs/y*>r KRftJ^jSU XSP^JB 
M«l8ilft»J«'r*. £eDrt*j«**^y*>f FRirjt 

h*-^ft»J«U MMSteRS/y*>f K 
RcD*Bft?t}*bfc«, ^ICA'J 7^^;^ltM 

ffifb*-* y^±tr? y^fyR*)gj5{ >^f> 

[ooi6] :n(aoX, 5/y KR^BffiLfct: 
*jTSrsfc«>, *y*^ htbft*Lfc»v^-frfl[)3y 

^^^/j©»R-fbfcB«fK:*lir**fc», BRCDK^-Y 
[0 0 17] 

[0 0 18] Ell St/H2tt*aM9^1 <£>HSS£>^)ig 
0*»*ft«®»iS*i*ftXsBJRC« t fcWBfBHT* 

[0019] SfHl (A) ^r*JV^T, Plffeffif'J 

1 



0 1 ©P^-^*^FETft^J5E-rS««^. 
yyftl5 0keV. lxl0 13 /cm 2 ©Utt^ 

yttAU *©ft<z>sttftjfc«Lac«toNai^x^«« 

J: 0 m& 4 0 0nm©7^-;b KRftR 1 0 3 ft^jffif 
*V>X% 7 -f KtftR 1 0 3 CHS Hfcfitt* 

^>fbR 1 0 4 £JBIJ1£2 0 0 nmfiOMl^ 'J 3 
Mlt^o 2fcV^"C7 th'J y^77^ —Sir J; 0 Y— 
hSl©/^-xy^^\, **SS'> y 3 y^R 1 

EiriOiyfy^u ^i^'J^yl^y-hli 

tz&XDf) 3 y^>fb (S13N4) KSCVDiSt.J: 0 
iJ?6 5nmM, ^Mtr^jsKT^o y 3 vfiftRfi 
y^n;w>7y^7 (SiH 2 Cl 2 ) , TV^-T^ 




7 

* (NH 3 ) ft#AU 7 5 0C, 0. 5Torr^ 
BSrfflV^Ty- hWfficWStw-y-^ K**-;H 1 Oft 

£ c X7f>^X«CHF 3 (25scc 

m) , O2 (1 0 s c cm) T&£ 0 
[0 0 2 0]^>t, hW*ft«J*LTV>*#IMI 

$"J 3>Kfij:ViStt**0*liiC»ft;Blft»j«Lfc 

^SBg) -C7^^LTNf-t^;l/fflFET5:«fi!(tSS 
iStCAs-f ty^Ax'^-3 0keV, iT*>ii* 
S3 x l o 15 / cm 2 t^^AU ^^S:, N^-v 

ITPf t *;HFETftfjSTSfttCBF 2 
^y^Ax^M-20keV, fI^Mi3xl 

0 15 /cm 2 T>f*>ftAtSo 

tlOOOC, 1 0»a>Sttftjft»«*ff-5rfcK:Jt: 

0, N^--v*;vS!FETc6y — X*3cfct/KU>f 

4 4Nlt^W*tt*Wl 1 la*PP^>'j3Vl 

fiX*r^)o P^^VfflFETcDV-^fcJ:*/ KU 

-f v^iUch^^>P2i^FW«SS:e 1 1 1 bftNM^x^ 

l0 2©NIiI^e>rt»»:MU ^fiS^'Jnyy 

- htffi^e>Pi^i'>'J n hi 12 bftJ&QJt 

[0 0 2 1] *V^T#^F^^£*li^J:l/#fe^^ , ; 3 

y y - h **©*if c »j« a n fc i « * 7 y ■ t 

cfcDI&ifeL/c«. Till 1 3 ft J: 0 3 0 

[0 0 2 2]»i:, Bl (B) tr&i^T. ItSBftt 

tAD^y? V^flE>ftajft«aft (RTA : Ra p i d 
Thermal Anneal ing) 9 7 0 0 
°C, 3 O^f^SftftV^ N^-^*;VfflFETCDNa 
.^Sfi^tKtfcJi 1 1 1 aCD*W±*5J:tfNSl*ISft-> U =1 
yy-hl 12a®il±, ft^t/KP^* ^;HFE 
TCDPli^WteJKftlB 1 1 1 b<3E>*ffi±*3J:l/PS!*iie 

Hr> U 3 yy- h 1 1 2 b^Bitr^n^ni^s 0 

nm(DC4 9Mlk<D* 9 V > U * KIR (T i S i 

2 B n 4 a &»j«-r ^>o — ;6u 'j 3 y^ftico+i- 
>r K^^-yn 1 o±^7>f-;vKiftli 0 3±^i 
ftf^ii 1 5*«$n«»o 

[0 0 2 3]#;£. HI (C) C*5\^T, TV^xTh 

s/ y 3 y SftKcDf F * - ;n 1 0 7 

-^KlftRl 0 3±<D&it*9 >Wk 1 1 50^^ii 
t5o tLT, C4 9 T i S i 2 Hi 1 4 a <D 

o°c, i o^ofty&sftm^ ni^»mi i 1 

1 aJb, PS^MtttttMfl 1 1 b±, NH*Jl6JIr> U 




(5) 1$if 9-2 93 79 0 

8 

3 yy- h 1 12 a_h^<ttf Pffl^Jefii/'J 3>y- h 
1 1 2 bi^Cin^coT^ififtlS^^ISS^ 'J 3 y J: 

0 t*«»tt:CD/hS«cCB 4fi^T i S i 2 Ml 14 
bft»3o 

[oo24] *c 02 (a) c^t, mmfcmmt 

1 6ftCVD*tr<t*5 1 0 0 nm0l$l:fiL, JKl^ 

t*nyj)5v>tt v&£©^tt*ft*^«s/»j 3 >s 

ftltfe^BPSGgl 1 7ft-^tt«9CVD*trJ:0 1 
70 5 0 0 nmOJf StNSGi±Ct»TSo *<D&. it 

^mmwmm ccmp) KictociowwifeisRcDTafb 

ftfi^o 

[0 0 2 5] g|2 (B) £*5l^T, BEftJCDU V ^ 

77-fiiyfy^i:i9t, NlTSEftttftl l l 

I a±Rtf Pffi^ttfciKIWB 1 11 b±£Jgj5*snT^ 
£C5 4lgi£(E>T i S i 2 11 1 4bi:ltS3y^^ 
h*-;wftJfP^$&*ill 17.11 6i:HPt5o 

IS. C 5 4«&<7)T iSi 2 I114b(iX7fyyi 

20 [0026] :cDJ:^:r/^ h MnB§K s/ 'j if 4 K 

■9-^ ■KIMB4:fiI*fiD s F t a«* 4 »e>nSo -Tfrto*>PitfF 

^ hSPftKfc^T. dCD*Wtr*3»§IHICillJi 1 0 nm 

[0 0 2 7] ^V>TDC7^^ h ny^A'^gft:^ 
50 AU Ar>f*Vi:J:SRFxyfS:fTV\ ay??h 
*-/l/rti:BBt*C5 4«i£<7)T i S i 2 11 1 4 b 
<2^Mt;:^J$$nTl^SKtlftxy ^y^U ^coft 

va— ciaasLT, 3'j^-h7A'^s 

\Z&*)mt**y (T i N) 11 18a ftlff 5 0 nm 

[0 0 2 8] dCDEK 0, 3 5 # mg, 0S£ 1 //m©^ 

? hJ&mz\*, T i Nl^ 1 0 nmg»»Jia 
So :<5*^, C VDffiHJ: i NITWIT fcft 
<. ^!<3!)»'&twtt3 U h X'iy J^CX 
40 r y T/*A U y v^#i^Wc#>£ 5 0 n m^T<E>lJ¥<£> 
»JBS** "TIB 

[0 0 2 9] ny^^hSflP^CT i S i 2 1114 

;^0K7>fx7fy^gie^?)o zfcv^ w-c 
VDiiWx^f^^^SCctO^ ny?^ h*-;n:W 

II 1 9%SStl»o 
[0 0 3 01 *C, 02 (C) Kfcl^T, Al-0. 5 

50 %Cull 2 0. T i Nil 1 8 b ft * /* y *8rK «fc 9 




9 

mfc&f&TZo e«®£*t»"o**A 1 - o. 

5°/oCull 2O0l*«4OOnmtl)O, 'J V ^7 
y * $$<DfcmVjlt.m-t:&Z>T iNil 1 8 b<£>$U¥te5 

0 n mTrab £ Q 

[0 0 3 1 ] o^T\ gBflCD "JV^77^K7>fXy 

i8bfc, Ai-o. 5%cumi 20 mr^t&Bm: 

1 1 7±£^£T3T iNRll 8 a 41^— TB^ttK 

[0 0 3 2] ^3SU f ^4^*:^W<Z)^2cZ)||Sga)^|| 70 

[0 0 3 3] £T0 3 (A) £*3^T, PfflJMSSr>y 
V*tg2 0 1 (7)Pft^;VFET^t^)fl«^ 
U>£150keV, lxl0 13 /cm 2 ^ftt^f^ 

202 *»drr ho mm^mzmftmitrnz 

cfc9$l#3 0 Onm(57>f -;WKlKbK2 0 3%^JS£T 

CDPfflCD3£If*3<tt/NSIflD3EffiK:|RJP6 nm^y- hi? 20 
fbK2 0 4 2 0 0 nmflDU y^*£>#|£|lr> 'J 3 

yR2 0 5&t/^ y^^fy^'iD"^ K (WSi) 2 0 

0y- htgC!)y^-ry^^fTl\ WS ii2 0 6, 
■j y^^Jgji, i/'J^y||2 0 5«:RIEi:c];0x7f 
y^l, WSiR20 6, , J>**#IS4'> , J3V||){2 

[0 0 3 4] tfc^TMM *-^jSR©fc«)©-> 'J =i 
>^fb (S i 3 N 4 ) K£C VDjSfcir J: 9]gJ¥6 5 nm 50 

(S i H 2 C 1 2 ) ^ TV^-rtf* (NH 3 ) 
%fAl, 7 5 0°C\ 0. 5Torr^T«f 

b WM<Dffl&\ZV 4 V^*-)\>2 1 0*»J«U 

x^f y^#xiiCHF 3 (25sccm) #*£0 2 
(lOsccm) ^f^CDJS^^^-Cfe^o 

[0 0 3 5] *v^7^att««©*lif^r■fl:■l»»J«bfc 

*CA s -f * V^SAx^;^-3 0 k e V, *Tl5>&<^ 
13x 1 0 15 /cm 2 t^/ftAU ^CDft, N^^ 
^;HFET^Mtl)SiS^7^^lt (0^;*»&) "C 
v^^ LTPft*;HFETS:fjStt5itti:BF2 
^>*ttAx*K-2 0 k e V. 3 x 1 

0 15 /crn 2 t^tyftAtSo -£cDft. ^*r#H^+ 

tiooor, i o»©fitt-fb*aa*fr-5 - 4:c<fc 

0. N^^*;HFETCDV-^i3J:i;KU^y®«i: 
fc*Nffl^«»ifi«cW2 1 1 a*PSHM8»S/'J n v3£ 50 




1$W¥9-2 9 3 7 9 0 

10 

fi2 0 l^PStl^^rtS^tio £fc, P^* 
*;HFET©V-^*J:i; KU-f P2PF 
^i£iWI2 1 1 b£NS^x;i,2 0 2 C9NI!3EMrt*e> 

[0 0 3 6] #^FW»tS«ScJB*ffiK:JI?J«Snfc 
S«»<bi!*7y»K:J:0»*Lfclft, 3^ UK (C 

oR) 2 1 3**-*v ^JsfetXcfc OK* 1 0 nmilffl 

[0 0 3 7] #c£, 03 (B) trfcV^T. gse^HSt* 
TvNnyy^ V^©JfcaHfc»«ttK:J:9 5 0 0V, 3 0 
»<DjlWaffl*fifV\ N^^*;mFETCDNaPF»6»a; 
ffejf 2 1 1 aO«i±ft5)tf»:Pft*MFETCDP 

l^fi^SKf&B 2 11b cD*B±tr u h > 'J ^ >f K 
(CoSi) R21 4a*^JStSo 
[0 0 3 8] 03 (C) C*5V^, ttK£jA&fb 

&TbIK2 0 3±RyWS i2R2 0 6±OCoK213 

[0 0 3 9] ^LT, CoSiR2 14aCDEffiR{t© 
fcfeK, R.TASi:J:94*»I«tt8 5 0t\ 10 
»M©Jfc«i«*ev>, Nffl^tt4»tt«Sc/B2 1 1 ZL±Rlf 
PiTHfe«tl2 1 1 b±i:^n6©^«#S8([i* 

-f K (CoSi 2 ) K21 4 b£»£ 0 
[0 0 4 0] ^t:, 04 (A) C*5\^T, Jfffl*&*ilK£ 

1 6^CVDfti:J:D 1 0 0 nm^fSttSU 
T^nyfe^v^ij; »; y'izif ®3F*Mfe*£X*: */ } ) nyS 
ftRtfeSBPSGR2 1 7mOCVDftCJ:01 
5 0 0 nm0*StNSGR2 1 6 ±K 
ft, ^b*««W«ft (CMP) KiiO^^JllHIfelftlR© 

[0 0 4 1 ] ^tr, 04 (B) Kfc^T, BE*D<Z> V 
^y j ^x^y^KcfcoT. NiM*tJfcfStJS2 1 
1 a±at/Pli?F»BfeS£*J»2 1 1 b±K^j££nTV> 
§CoSi 2 i214 bi:at&ny^^ h*— /w&JB 
«i2 1 7, 2 16t3|fln1-^o 10^, CoSi 

2 H214 bt*Xy ^V^LfrV^ 

[0 0 4 2] DC7^> h oy^^^SIt: 

#Al, Ar •<;*y^cfc6RFxu/3 L £:fi 1 V\ ^y^ 

h ^-^rt^BtB-r^C o is i 2 J^2 1 4 b^flCf 

(TiN) 1218a £JHJ? 5 0 n m»J«-f h 0 
[0 0 4 3] r 0. 3 5 //mS, 1 urnO)^ 

>9 ? bjg^frfi, TiNRtf 1 OnmSSiSSn 
So CVDi*t:J:^TiNi^LTtS 





(7) 



11 

[0044] h WP^ptwC oS i 21214b 

i <DX^y 9tf>&Wt£<tj:Z>z£ J $>^ TJlrS&m 
S CD K^^x^^-V^^^^H^r^o *VnT\ W-CV 
2 1 9^SitS 0 
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